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Prices of farm products can be forecasted only in the same 
way thet anything olse m.y be forctold, and that is by judging the 
future from the past. The clements of the situation are (1) knowl- 
edge &s the cconomic factors or forees which influcnec the price; 
(2) knowledge as to tho cxtcont to which changes in cach of these 
forecs causc the price to change; (3) knowledge of how closely 
changes in the pricc are depondent upon those particular factors, 
and how for upon unknown or accidental factors; cand finally (4) 
facts as to the present or prospective valuc of cach of the factors 
for the poriod for which the prico is to be forecasted. 


he knowledge ¢cllod for in the first thrcoc subdivisions can 
be scained only by studying the past varic.tions in the price of the 
comicdity, and discovering what factor or factors have appoarod to 
be responsible, for those changes. Tho change in price accompanying 
a chenge in cach one of theso factors is then determined by appropri- 
ate statisticcl measurcs. The portion of the price chcenges which 
cannot be explained. by variations in these factors is also dotermin- 
ed, to serve as wn indication as to the minima avorege error which 
may be cxpected when prices are cstincted from these samc factors 
in' the future. Thon when tho value of cach of theso factors is 
known for some new period, Fhe analysis of previous cxporicnee scrves 
to indicate the price that is most likely to prevail during that new 
period - if cconomic conditions have continucd the same as they were 


during the period studied. 
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Forecasting the Price fr a Crop Scason 


The simplest case is to forecast for the marketing sccason 
the everage price of some annual crop after the supply is once known. 
Potatocs may be used as an illustri.tion. After the size of the 
American crop is fairly well established, as for example by the 
November 1 crop estimates, the averige price expected to provail 
through the remainder of the somson may be forecasted with reference 
to the size of crop. 


For crops such as corn, cotton, or wheat, the carry-over from 
the previous scason may heave to be considered, as well as the new 
crop, But in the cease of perishable products, or of c& scemi-perish- 
able product like potatoes, carry-over is not a factor, (in the 
United States this is literclly true only of late or main crop 
potatoes - prices of corly potatoes are affected by stocks of late 
potatoes from the preccding crop.) 


Ths basic date for the study of the amnucl price of potatoes 
ore as follows: 


; Avorage farm price for ‘Index of wholc- 
; crop scason July to June:sale price level 


ao OE Sn : (1926 = 100) 


OC es U. S. Crop 


: Million bushols : Cents per bushel :(av.July to June) 
1908 3: 502 : 82 $ 65 
ROG Fs 395 : 98 : fis 
LOL Hie 549 : 61 : 66 
Lo 1 ene 293 : LOO 67 
Lees 421 : 56 ; 70 
io Looe. 352 ; fAk rs 69 
102 Lis Sol 1), : 121 : 94 
1922 : 434 1/ : 74 : 101 
19B5. «: 392 1/ : 94 : 98 
1924 ; 422 1/ : 7 : 101 
Loe 3s 325 : 184 ¢ 103 
BRS ts ee 04 mete 141 : 97 
ihe rly de ae 403 : 108 - 97 
10S hers ae 463 : 61 : 98 








ce A en te ae ee ee 


l/ Data for 1921 to 1923 adjusted for shift of crop estimates to new 
census bese in 1924, 


The years during the war period and the inflation and deflation 


following arc omitted, as the cxtreme instability of prices in those 
years upset most of the usual relationships. 
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It is evident that potcto prices during the pre-war period 
and the postwar period are not directly comperable, since the price 
level has been roughly fifty por cent higher during the latter period. 
The price level was on approxinately one level during the period 1905 
to 1914, and on another level during the latcr period. The relation 
of supply to price nay therefore be determined separately for each 
period. Figure 1 shows the data plotted. Each dot is numbered to 
indicate the observation it represents. These observations fall 
into two groups, one for the pre-war years, and another for the post- 
war yecrs. Averi&ging together yecrs with about the same size crop, 
the following averages ore secured: 


Production Avercge crops Average price 


Pre-wer yeors Million bushels — Cents per bushel 
290 — 320 million bushels 29269 97 
520 = 350 is 540.5 66 
590 million bushels and over 408.0 oy 


Post-war years 


320 - 870 nillion bushels B4e 67 148.7 
570 — 420 " " 397.5 LOA 
420 million bushels end over 428 Oe 


The averages are plotted on figure 1, and connected by dotted 
lines, giving the irregular lines shown in the figure. Then the 
curves shown are drawn free-hand, giving an approximate indication of 
the averege price for the season for a crop of each given size, De- 
partures from the curves are most marked for 1921 and 1927. Even then, 
the diffcrenees are only twelve and fourteen cents, respectively. The 
average errors cre under one and seven cents for both the pre-war and 
postwar curves, respectively, indicating how closely the price for 
the seuson is related to supply clone. 


It should be noted that in 1921 when the price level was below 
the averege for the period, the actual price fell below thet indicat- 
ed by the curve. A more careful allowance for differences in price 
level can bo made: by first adjusting each yearts price for the differ- 
ences in price level, and then comparing the years on the basis of 
the adjusted prices. While more claborate adjustments may be used 
the sinplest adjustmont nay be made by assuring that cach percentage 
change in price level tends to cause an exactly corresponding per- 
centage eckange in price. Ths with a price index for 1926 = 100, 
the price may be adjusted to the purchasing power of money in 1926 by 
stating the price for cach year as follows: 


Adjusted price = 100 ectucl price 


index of price level 


The following stateriecnt shows the computations for the date 
previously presented. 
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: sIndox of pricc-leovol:Acreage farm price for season 
TOOT eee Must Oe OOD iss 1926 - 100 sactual price sadjusted price 
:Million bushels: :Conts per bu. :Conts por bu. 
LBOGLeT: 302 : 65 : 82 : . 126 
1909 : 395 : vik : 58 : 82 
LOLGe vas 349 : 66 : 61 3 92 
1S A fre 293 : 67 ; 100 $ “L49 
LOB Ms 421 : 70 : 56 : 80 
TED NSS) th ror) : 69 : fe : LOL 
ees OOd : 94 ; 121 A 129 
1L9ee, 2 434 : LOL 74. $ 73 
AOS 3 392 98 ; 94 : 96 
1924 3 422 : 101 ; V7 : 76 
ones 323 : 103 : 184 : 179 
1926 : 354 ; 97 : 141 “ 145 
coo ews 403 “ 97 4 108 AAI 


The next stcp is to plot the size of crop md the ecdjusted 
price, as shown by the dots in Figure 2 Even after making the 
adjustiuent, the observations for the pre-war and post-war periods 
fell on differant levels. The observations are therefore grouped 
as before, and separate curves drewn in for each. These curves 
now indicate the average price for the secson for & crop of any 
given size, and mney therefore be celled curves of supply and price. 

he curve for the post-war years is materially stecper than for 
the pro-wer, indicating that the demend, as reflocted in farm 
prices, has becorne loss clastic. 


Once the crop for any year is known, its average price may 
be forccasted from the curve of supply and pricc. hus in October, 
1928, the crop was estinated at 464 million bushels. he curve 
indicates a price of ebout 56 cents per bushel. (The cxact price 
6 not cortein, since this is o larger crop than ony of tho previous 
observations.) .sctually, the price for the season averaged 61 
cents, or adjusting for the price index of 98, an average of 62 
cents. The actual price was thus within 6 cents of the forecasted 
price. During the post-wor period from 1921 to 1927, the prices 
GStimmtod tron the curve in Figure 2, cate within 7 cents of the 
true prices, on the avcorage, so the agreement in 1928 is within what 
would have been expected. The cxtent to which differences in potato 
prices during this period may be explained by differenccs in supplios 
may be shown by reading the estimated prices from the curves in 
Figure 2, to correspond to the supplics of cach year, and plotting 
then in comparison with the actual prices for the season. This 
comparisen is shown in Figure 3, where both actual and cstimated 
prices cro given in torms of the 1926 level of prices. 
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he fact thet during the post-war period the estincatcd 
prices were high in 3 out of the first 4 yoars, and were low in 
the last 4 yecers, suggests that there has been an upward movement 
in demand during this period, possibly due to the growth of popula- 
tion. Methods of treating this shift in demend are tecken up in 
the next section, and therefore will not be considcred here. How- 
ever, it should be noted that the accuracy of the forecast could 
be improved by taking the change also into account. 


In the ease of non-pcrishable crops where the carry-over may 
be a significent item, carry-over must be included in the supply 
considered. In the case of cotton, for example, stocks of American 
cotton throughout the world as wet as crops in the United States, 
influence the price for the scason. The pertinent date for cotton 
for recent years are as follows: 


‘World carry-over :Crop plus:Price :Pricc:adjusted 





Year U. S. Crop:of sénerican cotton: carry- 71 or index: Savire 
: : Wy sover season: 
: - H eae 4 : 
- Million): . Million ; Million :Cents : : Cents 
bales : bales See DeLes. sora. + perelps 
1921-22: 79D : 9434 $1 geo ve fe Ole Ue eee 
1922-23: 9676 : De 50 2) 15,06") 2: 24.0855 05. Ge aera 
1926—24: 10.14 ; 3ed0 ¢° 19.44- << °S0.972 100.02 Fouls 
1924=—25: 13.65 - 2e99 * 16.62  !#-23.842105.9 uo ieeeee 
1925=26 3: 16,10 ; Sen? S19 .67)) 3 e0 edathOusone too 
1926=27 2: 17.98 : Delo in oP Mite erp iakin ee fete tA 5) ") 
1927-28: 12.96 : 7480 Po BOSS Ms 20eL earl, pam eee 
1928-20: 14.37 : 5008 S19 .40° (16 689") Sb. On ee 


eee ae 


| 


ay AS Of Auge Le 
e/ ee cotton at New Orleans, Aug. to July, weighted by average 
monthly nerketings. 


After adjusting the price for differences in price level, the 
next step is to plot the prices and supply as indicated in the upper 
portion of Figure 4. The general tendency for a lower price with a 
larger supply is quite marked. It is also noticeable that there was 
a tendency for demand to increase during this period - with about 
the sane supply, prices were much higher in *24 than in '2l1, and with 
a lerger supply in '27 than *25, prices were slightly higher. Select- 
ing 1924 as the middle yoar of ‘the period, a curve may be drawn as 
indicated, to pass through 1924, somewhat above the carlicer years, 
and sonewnat below the subsequent ycars, as a first approximation to 
the curve of supply end price, 
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he departure of the price each year from the price shown 
by the curve for the sane supply may then be measured graphically, 
ond plotted ces shown in the lower portion of Figure 4 The dots 
here indédcate a fairly regular upward trend in demand so a straight 
line is fitted through the observations to indicate this trend. The 
origincl prices may now be corrected to eliminate this trend factor, 
and to put them all on the basis of the level of demend in 1924. 
To do this 4.3 cents is added to the price for 1921, 2.2 cents for 
1922, and 1.1 cents for 1923. Correspondingly, 1.1 cents is sub- 
tracted from the 1925 price, 2.2 cents from the 1926, and 3.5 cents 
from the 1927. The prices thus adjusted are also shown in the 
upper portion of Figure 4, as hollow circles. These corrected 
values indicate that the curve in the upper portion would fit more 
accurately if straightened out somewhat in the lower portion and if 
curved more sharply in the upper. These changes are therefore 
made, yiclding the rovised curve indicated by the dotted linc. 


Figure 4 appears to offer alnost < complete explanation of 
he yearly changes in cotton prices over 7 years. The largest de- 
porture between the actual and the estinated price during this 
period, in 1924, is only half < cent, and the correlation between 
the uctual and the estimated prices is almost perfect. 


With such & small number of observations to base the enalysis 
upon, however, the results are still open to doubt. This is strik- 
ingly brought out when the relations shown in Figure 4 are used to 
work out tne expected average price for the 1928 crop. With a 
supply of 19.45 million bales, the revised curve in the upper portion 
of the chart would have indicated a price of 18.8 cents, to which 
the growing demand, indicated in the lower portion of the chart, 
would have added 4.4 cents more. The expected average price for 
the season would therefore have been 23.2 cents. <Actually, the 
price for the season averaged only 18.9 cents, which with the aver- 
age price-level of 95.0, meant 19.9 cents in terms of adjusted 
prices. For this particular year, then, the price forecast would 
have missed by over 3 cents ~- six tines as great on orror as in ony 
of the 7 years on which the curves were based. «#pparently some new 
factor, which had not been of outstanding importance during the 
prior years, entered the situation. It mey have been the crop of 
Indian or of.Chinese cotton, which ordinarily is regarded as non-= 
competitive; or it may heve been the effect of the heavy consumption 
during the two yeers prior to 1928, which may have tended to saturate 
the consuming markets. At any rate, the previous explanation failed 
to work so well. Further study, and possibly more years’ experience, 
will be necessary to determine whether additional factors are involv- 
ed or whether there has been a real though sudden shift in the level 
of world demand. 

Forecasting the Seasonal Variation in Prices. 

In addition to studies of the relation of supplies to average 
price, as illustrated very simply in the cases of potatoes and of 
cotton, the movements of prices through the season may be studied. 
One way of doing this is to consider the differences in the seasonal 
moverient of prices in yeers of crops of various sizes. In Figure 5, 
for exariple, are shown the monthly ferm prices of potatoes, expressed 
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as & porcentage of the avcrage for the season fron July through 
June - the same average as used in the previous study of the in- 
fluence of sizo of crop on average vrico. The price movonent during 
years of snail crops is shown in the upper portion of the chart; 
during; years of moderate crops, in the central portion of the chart, 
ond in’ ycors of large crops, in the lower portion of tho chart. It 
is, ovident that there was some tendency toward similar seasonal 
novenents in each of these groups of years; prices tending to rise 
through the season with small crops and to fall throush most of 

the scason with large crops. When the average price for each type 
of season is worked out, the averages indicated by the heavy lines 
are obtained. The difference in the averase seasonel price move- 
ment between different seasons, as shown by these lines of averages 
is quite marked. I/ 


_._.__Farm price of potatocs by nonths 
: : : : : ; : : sWeighted 
VOOrsAMee sents sUCt. GtNOVe sDCCG. tJ0n.) shed. sir. Scverneceuror 

: : : ; ; ; ; : sentire season 
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HOM el Lett Lede Os koe tele OD esses oe0.O tere LL se 
19eG 6140.65 2150.62126.45141 632157 .02139.1:154.1:227.0s) 14060 
MORRIS O sot lO ea? Ale: Poet? O46: 9556: 9662:11 See: 1084 
ere Osea gt Oe OO sos Lote ls Coss? OU elt Oeste Gilat 


Monthly price in porcent of average for each season 


Yearihuse :sept.:Oct. :Nov. :Dec. :Jan. :Fob. :Mer. Le 
LOG ee Ose diets ie soos cr Ores Obst) Voseks, LOLSD 
POMS Loge fey LUG et eG es Pe GOO! POs se Oem st) ued. 
1010 3112.45114.6:100.9: 90.9: G96: B9.1: 90.0: 906% 
TS Pies Vevert Wg 4t Ole On, (lett Unde tes 9.01) 110.0 
HOLE lobes ides Obed oOeos ILeO? YVSen: 9E.6: Deel 
LOLOm meme diey sbUde tae: Olett Olets Stem. Ue 
rele Ott em Love is dies “leat Gees Pooks) Ge 
Dee ert LOG sO soe Os DO heGt 12aOs Coes, Goods '9Se0 
Loe thot LOeOst Oy et Oem OOcls Ulels does (Gen 
Det 1A eb. 82 609,05 G5.08 06.0: 91.0: 94469: 95.9 
1920» O66 7%2.00,0) 60642100. Us109 Ofl20.2:125.e: 122.2 
Pea OC wos Dees ts LOU se OfeOn DOs 8Den: Wee 
Die fee oe wives els) Olen 1 elt Oells Does Ole le LOt et 
Hee Seems ens Ae Leos OdeGs GOsOriO7eos  DOel 


1/ I an indebted to Louis H. Bean of the Bureau of Agriculturcl 
Economics, United States Depurtment of Agriculture for the use of 
these data, taken from a manuscript on potato prices now being 
prepared. alY ome 
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By combining the estimate based on Figure 2 with the average 
seasonal movenents shown in Figure 5, the price through tho market- 
ing season mey be cstimated for any partituler set of circumstances. 
In 1926, for oxomnple, with « crop of 465 million bushels, an average 
price for the season of 56 cents was indicated; while the seasonal 
novenent of a large crop year might have been anticipated. Multi- 
plying the cstinated averaze price by the average seasonal variation 
for large-crop years gives estimated monthly prices as shown in 
Fig. 6. The actual monthly prices, also shown in Figure 6, fell 
fairly near the estimated priccs through the season, indicating that 
in this case the relations continued to hold much as they had held 
in earlicr years. 


The Influence of Price Upon Consumption. 


The analyses to this point have all studicd the effect. of 
total supplies upon the scasons price, and have not yielded a 
truc demand curve. In addition to the price for a.given supply, the 
Question nay be asked: What will be the nost probable consumption 
for a given pricc? To ensver this it is necessary to determine the 
demand curve. The hecessary data to determine this for cotton are 
shown in the folloving statement. 


Year Adjusted price for season World disappearance of 
anmnerican cotton 


Cents per pound Million bales 
1981-22 18.72 11299 
1922=23 20075 LN Ae) 
1925-24 30097 10.45 
1924-25 22095 13.05 
1925-26 19.67 15.94 
1926-27 14.09 15.91 
1927-28 20.20 15.68 


1928-29 


L/ Supply at beginning of scason plus new crop, minus world carry- 
over at end of season. 


The next step is to plot the disappearance against the average 
price, to see how fer price alone has determined consumption; as is 
shown in Figure 7. The upper portion of this figure shows the sane 
tendency for dermnd to inerease in successive years that was noted 
in Figure 3, since with about the same priccs, consumption was higher 
in 1925 then in 1921, an@ higher in 1927 than 1925. The same situ- 
ation appesrs in 1922 and 1924. accordingly a curve is drawn’in so 
as to pass near the central year, 1924, and above the carlicr years 
and below the later yeers. The deviation of consumption from that 
shown by this curve for each year's price is then plotted in the 
lower portion of the figure. & straight-line trend is drawn in, 
and the previous consumption figures are adjusted for the upward 
trend, as indicated by the hollow dots. The location of these dots 
indicates that a slightly convex wurve will fit the adjusted 
observations better than the original curve, so the new curve is 
drawn in as indicated by the dotted line. 
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Tho trend line cnd the revised curve, together, account 
entirely for the difference in consumption cach ycoor except in 1925 
and 1927, nissing those years by only about two-tenths of a million 
belos, Tho ends of the curve, howevor, are entirely detornined by 
the single obsorvations for 1926 and 1923, so not much confidence 
ean be placed in its exact shape toward the onds. The consuning 
demand for cotton, as indicated by the rovised curve, has an interest- 
ing shape in that very low prices are accompanicd by only slisht 
further incrcascs in consumption while very high prices cause more 
morked dcercases in consumption. The very inclastic nature of the 
denand for cotton is indicatod by tho fact that a reduction in 
averaze price from 26 1/2 ecnts per pound to 16 cents per pound is 
required to increase world consumption from 12 million bales a year 
to 14 million bales. Apparently there has been an annual increase 
in demand during this period averaging 0.6 million bales a year. 
‘Judging from figure 4 a difference of 0.6 million bales would cause 
a difference of 0.9 cents in the lower portion of the curve, and 
even more in the upper, so it would appear that most of the upward 
trend in price for © given supply during this period was due to 
the upward trend in consuming demand. 


The Influence of Price Upon Carry-over 


Not cll of a non-perishable product is consumed each year, 
but part of it is carried over into the supply for the noxt season, 
In the case of cotton, the prico for the previous ycar is the 
principal factor influencing the carry-over. The data to determine 
this relation have already been shown-on page 7, all that is neces- 
sary being to compere the adjusted price for one year with the carry- 
over at the beginning of the next yoor. Firsure © shows this con 
parison. Contrary to the case with consuription, the carry-over de- 
mend for cotton sceris to show practically no upward trond during 
this period. «4 single curve is accordingly drawn in to fit all the 
observitions shown; except for departures of cbout three-quartors 
of a million bales in 1925, and one-quarter million in 1921, it 
comes very close to passing through every single observations’ 


In studies of consuzption in tho United States alone it has 
been found thet general business activity was reflected in cotton 
consunption, as well as the »rice per pound. Figure 3 would indicate, 
hovever, thet for the world cas a whole this offect is largely masked 
by other factors. 


It miieht be noted that the relation of total supply tO.prEca. 
and the relation of price to quantity teken for consumption end 
quantity taken for storaze, both show essentially the same things. 
Thus if we read off the consumption and carry-over for different 
priecs, say for the level of demand in 1924, we have the following 
results: 
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:for consumption 1/:for carry-over 2 _tekon 
14 ; 14,7 : 70 : 28.5 Bai Cer eeh 
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1/ Fron Figure 7, for 1924 lovel of denend 
&/ Fron Fircure 3 
3/. From Figure 4 


he fourth colurm shows the total quantity which would be 
taken at the various prices, for both consumption and carry-over. 
It is evidont from this tabulation that under 22 conts, further 
reduction in prices have only a slicht tendoncy to inerease con- 
sumption, while they have a marked tendency to increase carry-over. 
the incre&sin: elasticity of the denand in the lower part of tie 
total supply -— »yrice curve is therefore duc princrily to the de- 
mand for cotton to store, rather than to consume immediately. 


Readinz off from Figure 4 the quantitics of cotton which 
would sct various averaze prices (at the 1924 level of domend) the 
figures given in the last colurm of the statoment are obtained. 
These valucs agree in sencoral with those in the previous column, 
obtained by addine tozcther the two demend curves. This il- 
lustrates the staternent that the relation of price to consumption 
and to carry-over, and the relction of supply to pricc, ore os- 
sonticlly diffeoront aspects of the sane thins. «A ciyen price can 
be obtained for a civen supply only because purchasers stand will- 
ine to. buy just tio sup lmeot thet price — sore, tO) spl taes 
once, and others to held it in their nills or warehouses until the 
next crop is harvested. The denend mney bo further broken up into 
the donand in different countrics, or for certain types of cotton, 
or for cortain uses. Tho moro the demand is broken up into its 
corponent parts, so that one can seo all the different cleonents 
which are responsible for meking the total supplyprice curve just 
what it is, the more can one understand the varinty of forces 
which are involved in the cotton market. 
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The differences between the qmantitics givon by the two 
last lines of the statonent above - which in no case exceed 
one-half a million bales - are duc to additionul causes which havo 
not been taken into decount in studying the influcnee of supply 
upon price, or the influence of price upon consumption and carry- 
ovcr. lxamples of these additional factors would be changes in 
generul business activity and in the income of consumers; chunges in 
coripetition from other toxtilos, such as silk or rayon; chinges 
in industrial demands for cotton; and changes in econoric condi- 
tions, or in cotton production, in countrics such as India and 
China, which are great users of cotton fabrics. The departures 
from the trends and curves in figures 3 to 2 indicate that not all 
the variation has been explained. Sone of/ Ssiducl variation may 
be due to factors such es these mentioncd. Even sone of the trend 
lines themsclves may reflect some of these demand fcoctors, such as 
European recovery from the war depression and the changing custoris 
in Oriental countires. When more ycars are available for cnalysis, 
and more specific informection is available on these points, it will 
be possible to establish more definitely the principz1 dercnd fact- 
ors which affect the cotton narket. 


The Influence of Price Upon Subsequent Production. 


Since formers - and producers of many other products as well - 
tend to respond to favorable prices by inercasing production, and to 
unfevorable prices by decreasing production, it is frequently possible 
to forecast fairly closely the chenges in ceres of crops or in num 
bers of livestock which ore likely to take plece in response to a 
given price situction. The response can most readily be measured 
for those agricultural products where a definite timc must elapse 
before the new production is engaged ine In the caso of an annual 
crop like potatoes or cotton, for cxample, the price received for 
the previous crop will usuclly be the nost important factor. If 
there is an important alternative crop, its price may also be con- 
cerned. Thus flax cacreage in the Dakotes tends to inerease when 
flax has becn high and wheat has been cheap; or sweet potato and 
corn acreage in the Cotton Belt tends to inerecse following a yecor 
of low-pricod cotton. Likewiso, for livestock the price of the 
principal fcoeds must be considered as well as the price of the pro- 
duct. The relation of hog prices to corn prices largely dctormines 
changes in hog reccipts 18 months to 2 years lcter; while the relation 
of milk pricos to the cost of dairy feeds oy heen found to account 
for changes in production of milk, some taki & /in a few months, 
and some a year or two later. 


A simple determination of the influence of price upon sub- 


sequent production may bo illustrated by cabbage acreage. The follow- 
ing statoriont shows the necessary data. 2/ 


2/ This illustration is takon-from the crticle by Louis H. Bean, 
"The Farners* Response to Price," Jour. Form Econ., July, 1929. 
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Acreage of:Change in sAverage price :Index of :>Deflated 


Year ; 

> cabbage :s:acreage from :received by :farm prices:cabbage 

: :previous year:cabbage growers:of all :prices 

: thousand : thousand : dollars per :1927 = 100 :dollars per 

acres : acres : ton . : ton 

PO UCi ea MUG noen : 25.48 159 se ue geo e) 
foe0u: 123.8 Oe Soe a\iard ; 17.90 ; 110 : LO eS 
ihe bsa hee 104.6 soe lee ee 24.60 : 86 ; 28.6 
Loca: Be oid Vitec : 12.20 : 94 ‘ 13,0 
ake: 104.9 = 26.9 3 Ree07 : 96 : Roee 
1924 ; ay oa. #4 14.2 : 16.50 ; 103 : 16,0 
LOBST = 120.0 >: + O29 : A ir os : 104 ; 17.0 
1926 ; Lev es 7 RIS SG : 17.79 ; 93 : no ate 
Los]: 143.8 Sor eee : 15.97 ; 100 ; L660 
the resi 136.8 a ee ty a8) ; 24.04 ; 98 : 24,5 
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1/ Average for crop season. 


Here the average farm price of cabbage for the commercial areas 
in the United States is considered, and the acreage for those areas. 
The price of cabbage is first adjusted by dividing it by the index of 
the price of all farm products, to show the changes in cabbage prices 
as compared with the price of other products of the farm as a whole. 
The acreage planted is expressed as a change from the acreage of the 
preceding year. This way of expressing the acreage has been found 
to yield the best results in many studies of changes in farm pro- 
duction, since the farmer always plans his next year's business with 
regard to what he has done the year before. In general, it has been 
found that there are marked limits to the amount of change which 
farmers will make in any given year, but that given continued high 
prices or low prices,they will continue to make those changes over 4 
series of years. 


The data worked out in the preceding statement may now be 
assembled in the following form: 





Ae Ooinacncad cabbage price :Change in acreage 
Year : Preceding yeor : 2nd preceding year :from previous year 
aia ; dollars per ton : dollars per ton : thouscnd acres 
ae bee 16.3 : 1620 ; -19.2 
L9ee 286 : 16.3 : $2902 
oe ome. 13.0 - 28.6 : -28.9 
1924 3 Ree - 13.0 ; 414.2 
OED AN }S 16.0 2 Boek : 4+ 0.9 
WIS a1 6 oe 17.0 : 16.0 : 4+ 9.5 
TOR? 3 19.1 : L760 : #14,5 
Poe et 16,0 : 19.1 : - 7,0 


re ee A 


-12= 


' 











. were ed 
ii a ies FO hs. aac ees) SOS i 
| I Ast aes . a2 aa Rs 
te wee we wee ; 
eh eee pe ay) ’ | 
, * ney : ~ , : . ; p : _ 
yd a al +i “ wo rs ‘ PY I 
i rae 5 . He Sent ae f 
a6, ' 
P Bie : : . = - *y 
. ear 
} ; Bits Vig +8: ' = E 
tl Labzede it saenge Sia t ei 
: . a M : 
? A Ne » 5 
i 4 4% t ’ 
~ i J 
' re rrr ~~ ; d 
ty Ae Ve Teed Ob 4 ‘ 
‘ = fix. ; 
; - 
7 ‘ 
5 f ae ; 
. é P et ; 
er re . : 
‘ ' 7 
h J : y 
i. ‘© 
é a - 
‘ 
¥ . 
: * 
§ i ' . 
‘yaa “ 
a) 3! is 
. 
4 Fit, « | 
x } , ; 
t . 
. 3 ae = 
v . . 
aay ts é a : 5 : 
, 
; i Y 4 if 4 9 | * ; 
j et 
a . 
. 
tls 7 + 
a 3p © ’ 
‘ ‘ t 
at Meet | 4) 3 Be é ” - . : oa 
phat 
‘ 
‘ 
, 
. r 
1? aa Y - 
Ma ; 
Ot . . 
Iria : < fi 
r * 
} 4 ’ 
{ & a 
iw ; 
‘ s o AP , / P 
" 4 : 
oe : 
iy, sh as ‘ ie 
' ) aad 
i a s ; A 
Weed. we : . 3 ss get : vi 
40") i! a * : 
af . ‘ } 
i 
| bay a ‘ ‘ 
iat ab ; i y 
¥ . 
¥ * ¥ 
Hare 4 \ 
rhe hn ase / 
‘ " 
R si . 
ss a a : 
5 4 bes. 
goth ; ; : 
5 Geet | 
LP the ; . 
a oe oy 
. * . . 
ar 4 - 
rae 4 
¥ * F ie 
ot Ns ‘ 
. 
: ’ 
aK 
Pn 
t if . 
. 
F , Lat 
' ; 
q + . 
: 3 
* 
dy a - ws ‘ 
oe eee sal earwre leet cae unek ear Tan 
; : Pee cere tee CAR ee ee gs ~ ; 
; 5 pated Sere 5 : 
+ wee ; ra " ; ' 
4 ‘. ‘ i “ . 7s i vs 2 
a | 
: , Te 2 . - 4° ae 8 we -& omee 
: 7 . ig, Ee, -) - ’ : 2 fe i 
2 ” Saad ' * 
. : : 
. b) . . 
- ‘ 
, ’ 
. 
J i 4 
ory gts ee . 
. ji) / - = om & % 
i ‘ . A; mii ut 
, ws, = . ; 
ot . . 
a L Cia: fi 
~ Nye - f 
4 . 
: : ii AR im 7 
eee ie . 
} e 
a , . ’ 
Cees ASH 5 ; ad 
Wey . Sy 
‘ ; ‘ 
wre a iH me . ¢ his 
, a4 apis ah" 3R . : : 
' aro Wek | Sy 3 f 
ate ; Ph date gs 
5 Fag or a 
- ’ M ‘ Pa ‘ | 4 5 ; 
i ma = pf 3 ’ 
. . 
- a ; 
“e 
a ee 
eu ya hol . ‘ aN 
Wane a ae NA poate Cake Fae 


wre ey vag’ naihe 
' i 


Mas tgn, 


*- fy Ay) 
‘i 4 an ae aie 


The prico for the proccding yocr 1920, scy, is placed on 
the scmo lino as the ch..ngo in ccroage from the preecding your to 
the current yocr from 1920 to 1921. The price for the 2nd proceding 
yocr, 1919, is clso pliccd on the some linc, so thet it may be do- 
termined whether thore is < hang-over effect of the prico of two 
years igo in plinning cny one yecrs operetions. Thot 28,  LOLmMors 
may respond more inmrkedly to <. yecr of high prices which follows <¢. 
yecr of high prices, than to <« yerr of high prices which follows ©. 
Vocreor slow prices. ‘Tho onclysis of those data’ is) shown in Figure 
%, carried through just as for the previous anulyses. The response 
of production’ to price for the preceding year is first cpproximcte- 
ly determined, by noting the changes for years where the 2nd pre- 
ceding yecr's prico was about the same. The devictions from this 
curve are then.plotted against the price for the 2nd preceding yeir, 
and < curve drawn to piss through them. Tho deviations from this 
curve ore then plotted as depertures from the first curve, which 
provides « basis for modifying it; end the depertures from this 
adjusted curve, plotted against the first approxime.te curve for 
the end yorr, indicite a slight revision in that curve. 3/ 


After the fincl curves hive been obteined by currying this 
process on until no further changes are indicated, the cstimeted 
Ccereage for ony year mey be worked out by reading from the two 
curves the velucs on the curves corresponding to the values of 
the two independent factors for each yecr. The results obtained 
cre shown in the following statement. 


ee ne eee 





ie oes i ss) sy Bstinctod).crecgs Mane 
PD rricerley: Price ends _of yeer before ___ Actual 
pVatase Otis elem rae se: From lst :From 2nd :Total -CDonEeG) an 
ee pe PP col yrs Price :08 time te eC r Olea 
LOE ae. Grete ces Loe. 3071650 : 0 : =6,.0 “9 =19.2 
Lome Boe. 3 TASC AIS Grae as) 40.5 3 $2800 “3 kage 
Leo ey Oh aes EAS eOR a) eee hg Ory ttle Go 2 -29.2 : -28.9 
1964 3: ogee 8 PSO ea, a OS: =e : $14.5 : 414.2 
ae 
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LODO a2 oe oe ar 166 sn chide Coes 0 2 Oe) ats ees we 


O 
LOR: 1S Ny eae pe, tothe cores * $1568 OS etiwe 
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It is evident that the estimated ccrceages agree very closely 
with the cctucl acrecges.: The last line of the table shows the 
comput..tion ccrricd out for the 1929 acreage, a yocr which wes not 
ineluded in the analysis by which the curves in Figure 10 were 


oh This method of of correlation cnelysis was doveloped by Louis H. 
Been, Sec "applicution of « Simplified Method of Graphic Curvi- 
Jineer Correlction, Preliminary Report, U. S. De pte of #geri.e, Bur. 
Agri. icon. April, 1929. 
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arrived at. The ostimated change for 1929 is for an increase of 
22,000 cercs, which compares with cn cctucl inercase of 10,000 
CCOpos indice. tod by the June crop report. While this is a fairly 
close forecest, it can not be expected thet the curves shown in 
Figure S widl Roner nue to be so cccurate in foreccsting cacreages. 
Only 8 obsorvations wero used in determining the relctions, and 
with 2 comple: curves to be determined from such a small number 
of observetions, there is no great certainty that the reli.tions 
obtcined cre the true rel:.tions. While the forecast wes about as 
close for 1929 es for the other years shown in the tcble, it would 
be quite possible in other yerrs for the forecast to miss by as 
mch as two or three times the largest difference in any of these 
few years on which tho eanclysis is based. 4/ 


While the relction of price to subsequent acreage may thus 
be worked out for tho country as a whole, it may very widely in 
different areas. More detailed studies have shown that the re- 
sponse may be much greater in some scctions than in others. For 
exemple, Boan's studies show that the response of potato acreage 
to price changos is relatively larger in areas where that is the 
most importent cash crop then is the response in arcas where po- 
tatoes are only of minor importance as « source of incame. In 
cvery casc, howovor, it was. found that the prico has some in~ 
flucnee for two years, and the shape of the curves was quite simi- 
ler to those shown in Figure 9. This consistency of results from 
different areas increases the significance of the results, and in- 
dicates that greater confidence may be placed in these curves then 
if they had becn found in one anelysis clone. 


In fact, relations similar to those shown in Figure 9 have 
been found to He trUo. Of mony Torn products, ee oa high prices 
tonding to ccuse a ¢ortain incroase in ccreag r livestock numbers 
5 to 20%, dopending on the circumstances - bu z Ba: high prices 
tending to ccusc practicélly no more increase This reflects the 
fact thet farming is < relatively stable Auaeeee and that while 
formers may bo cble to meko a certain amount of increase within one 
your, the cmount they can chenge ia limited, cnd once they reach 

het limit they will meke but little additonal inecroasc within one 
yocr, no metter how high prices may heve been the year before. 


In livestock, it hes been found thet the relation of prices 
to subsequent production will vary from one region to enother, 
depending on the charccteristics of farming in each region. Thus 
Pnfan rca: wherd dairy forming proveils, and bogs ore Kept. to 
utilize the skim milk, a given chenge in the corn-hog price ratio 
hes but little influcnce on hog production; while in an area where 
much corn is sold for cash, and only a few hogs are kept, the senie 
chenge may hevo a very hetoried influence on production. 5/ 


47 ¥or & discussion of the stétistical reliability of corrolction 
results sce "The application of the Theory of Error to Multiple and 
Curvilineer Correlctions", by the present cuthor. Preccedings of 
the american Statisticel Kssociction, Merch, 1929, pp. 99 —- 104. 

5/ F, F. Elliott, "Adjusting Hog Production to Merkect Deom.nd", Univ. 
OPiiitat Sets kbs Wobies DUle ope, L9G. pagCS 529-532, 565-567. 
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_More Advenced Methods of Anal ysis. 


The exemples discussed to this point have illustrated the 
essenticl economic relations which must be determined before price 
forecests can be made with any degree of confidence. In these ex- 
onples only the simplest and nost clenentary methods of analysis 
heve been used. The problems thormsclves heve been sclected to show 
the relationships with the greatest clarity; and the cnalysis has 
been restricted to working out the rclations in the simplest way, 
without using such technical cxpressions as regression equations, 
correlation coefficients, or standard errors of estimate. Not cll 
problems can be solved so readily; in fect in most cases the rela- 
tions are less clearly morked than in those which have been con- 
sidered. In the last example, the influence of two factors - price 
one year vrciceding cand two years preceding - upon the ccreage change 
was worked out. In many price problems half-a-dozen factors mey 
have a significent effect, instecd of nerely the two considered 
here. Furthermore, the influence of factors which chenge with tine, 
either greduclly over c long period, or which recurring more or less 
regularly from day to dey, week to week, or month to month, may heave 
to be allowed for. In sone cases it may be necessery to measure the 
colposite influcnce of these forces which very with the cclendor by 
first determining the seculor trend and average (or chenging) season- 
el veriation in the severel series, and then elimincting then fron 
the data before determining the relations of the series to each other. 
There is clucys d.nger, however, thet this process mey impute to the 
infiucnce of factors pact with tine changes which really are due 
to other vericbles in the situction. ‘67, For thet reason the intivence 
of Torces: verying with on cen frequontly be measured to best cd- 
vantage by determining tho trend in the relation, rather then the trend 
in cach factor seperately. The cotton price example (Figure 2) il- 
lustrated the way in which the trend in the levol of the supplyprice 
curve could be determined; that is, the trend in the price which 
would be sct by a given constant supply, rathor then merely the trend 
Per Loe sols « Tio seasonal variation in derkm.nd may sinilerly be 
dctornined by finding what part of the seasoncl moverient in price 
(or in consumption) eannot be accounted for by any of the other 

cconornie feetors which cro involved in the problen. 7/ 





6/ Bredford B. Swith, "Tho Error in Elininating Seculer Trend or 
sonel Veri:tion before Correlating Timc Series", Jour. Amer. Stat. 
ASSOC e, Vole As New serics Noe Loe, DeCe,y 4 Pea 


7, For en exemple of dctormim:.tion of the seasonal vcriction in dotund 
while simultcncously tacking into eccount the influence of other 
factors, sce peges 250-255 of "A Statisticcl Exaninetion of Factors 
Releted to Laub Prices," by the present cuthor, in Jour. Pol. Kcon,, 
NOL AAAVs NOs te, ADrIL, 19ST. 
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Trend lines, doiicnd Curves, ond regression curves can be 
fitted by claborate re. nenatical means, Execpt for deriand eurves 
it is questionable if there is usually sufficient logical basis for 
the selection of eny porticulir uathonatieel function to represent 
the rele.tion. Where a @iven formula is sclectcd solely because it 
happens to "fit" tho deta fcirly well, the calculated curve is still 
Q purely empirical description of the relation, and the ealeulated 
perenctcrs have no logical moaning. 


In the case of the denna curve, however, the use of the 
squation 


Logig (Price) =a4b |L0G10 (supply) | 


is of real velue, for then the equation expresses the assunption 

ariel ead a ave: elasticity of dencnd is constent throughout the curve. The 
elasticity of derend, n, ney be calculcted directly from the constant 
b, by the formule 


B 
i 
i 


a 
D 


Where an olasticity cf demand which varies at different points on 
the curve is assured, this more complex rclction mcy be considered by 
use of the cquation. 


Log, 9 (Price) =a 4b [20815 (supply) 
tc [10244 (supply) | 


Still more ccriplex forms have been suggested by Moore, 8/ Schultz, 9/ 
and others, 


Wherever © definite nathoematiecl demmnd curve is fitted, the 
cliasticity of denznd may be measured at any point on the curve by 
finding the differenticl xt that point and using Alfred Mershallts 
cquation 

are eae Sg is 


ap 8s 


where P represents price, and S, supply. Thus for tho last cquation 
shown, 


n= - (b#2cs) 


LE TT ene. Ea ane ae eS ——<eecece ne A ‘ . 2 * : > 
8/ Henry Ludwoll Moore, "Elasticity of Donend and flexibility of 
Pricos," Jour. amer. Stat. Assoc, Mereh, 1922, 


9/ Henry Schultz, "Tho Statistical Lew of Dornend," Journal of Politeal 
Econony, Vol. XXXLi1, Nos. 5 & 6, Oct. and Doe.) EIA. 


— ihe 













a A 4 irs ; 
‘ 4 , hye et i fe 
ou pita / he it hg hah. i va f Any: : Ws ‘ " aT sh NL 
re a iL th eee + i pil A Bae a Fo) f 
a COR ele ate toni heer tc ae 
y DAHG gt ihe 1, vy i ee a Bees eer 1 ma 3 ae Paes nite we, ' oe 
iio ie ; uy, nite 7 WV = “San Tbe meh : » el ; ; : Li rp eae 
aa i vais A eagle, iy! ; 7 ' irs 9 eae ed | 7 
(bay aie SI A es be Py Pee trek ROS on ek Neos ; viata Fy é 
| Wal an Hie oe vA ean mn SAA WRK AY ch Mne i SC aa a Piss Tae 
te TN Ais | Oe bh 4 t 4 Pewee hb igs b = fp: pier) telly ater Ah ee) ay Poe " ei } ie a at 
Bh Bitn? . hair ine vy i, at Oo oe 
a On) ie a\'E Fy, : . << ' : 
i¢ ei 1 ae Pic =) oe ee oS Lig if oF Savers 


i 
f rif nr 
err 1 
4 he 
ve ‘ 
Len 
4 ¥ 
ars 
PY * 
wi tt 
ios! 
a | 


nea Fart iy 
nN, ’ 






eee 


can eat x <M iat at On ia oi bot: Ve a Jt “ 
i 4 i: ie Oe i a i aie i 


, Ton | 
fl a6 Qe? 
Wes om ® ' \ ’ 1 , Vee 
a : Me fi 1 i ate 
+ = i 7 
ae i ey) 






5 Age 7 
ae uu) ware ap ae et f ee. 
? an. ye, ; sf ' } \ 
4 ( ' 7 ; 
PN a , Dt = 
ee I ; } Sy 
‘ * 4 ‘ , 
A ‘se A i x 7 
° ’ ast at y 
nae (Waals a) 
se aa ‘ > 
Ny 4 * ; prurerl ‘+ ait } 
‘ i g en’ 4 : im it } 
t dy eh ) Are 
. 4 eh ee ie), 
A “4 ". UR rh a Re aa e ; 
7 AG hat 
us i uae Re me, Digi i} by, a 
i 7 ah P vi , We | 
p ‘ Nes nw she ‘on ; mY ie 13 Od Leet ; ~ ti) ae ee 
i i) villi fe pin te rf , a A : ‘ v3 } } ws 7 2 i : . oat Ps orig oe Rah ‘se Pay A 7 Ue ‘ at i y 
a ce * Put fhe a St a ah aA . = sbi A AN A Pee En. Y z ps ea No Fee i jt i a ih ie ee 


i 
ph Waianae a Vea ie it en 


ays oe é 











; J , rl | ag) ® 7 if 7 
1a i; Ly et | i , % \ AS N y , N hoy : ue ai EN ates al, ff ao can : ny 
i > hs i | ha hy ’ itiw a ait , o ¢ Baa 4 « » Ps 
’ Wuares i cea 1 ’ ee ay ae a! dake ae 
RE DAOURE NS ACE ATOR a eee a ae rm Bai atin ya 
. at MEX! CC, ea om aay Wap lk +A ANS ¥ Ale Re am hy \ i; Hy ry 
phat : ae ey ht Peay x en i ; : j | en 7 : 

om iv 7% i ‘ 7 7 

| mm ; ; 


ay , Meestint: iy, ees 




























Liye bia fy Veh he Wy tales Kay Ks e mA d ‘4 id . a i i ‘ r. ar . 7 7 ty 
i - ny) GO re tl aw 4 i o1'y W U i} : ‘ i. PA i : 
Ue ‘ ney re # F i fi i); Aa y i IY WV / ; Le 
rh eeeek i sf ie hs Dee ? by 7 ue . ine ath ar) he i oP cement, a Arie Pi Fae 
: HARM heer Thi th hub) r i) + A Oe ‘#) @ MG. Nee 
Aerts! eee lis Gata ie Hay al ihe Gi es sh ite i 4 iy 
Ly i i LO Aa ath iM ie ne if fae us oy . on » eon 
ak WALA ea! ae " ‘i | 
Ey ite bab 44) ue AM eli i i i ; y ao ¢ feu 
bisa ane seta by Ds ee ae ETE coe! 
i sg? . 7 
nie 
th) 
. bei 


5 
agi 

4 
/ > ay 
i] Mi y. 
a ea 

j 7% 

j a? 

7 1-4 


Me hs Roe | 





Except for the type of relation just discussed, it is exceed- 
ingly doubtful if the use of definite mathematical functions is of 
any value in price analysis work. Empirical lines or curves fitted 
by eye, or by semi-mechanical means such as averages or moving aver- 
ages, may frequently require much less effort cond may have equally as 
much meaning. 


Other Fi.ctors Involved Besides Prices and Supplies 


In the exumples discussed, the treatment hes been restricted 
to the dominant factors, and any other fictors which might be con- 
cerned hive been ignored. While it is generally true that for most 
egriculturel products available supply is the dominant fector in- 
fluencing merket price; and that price is the dominent factor in- 
fluencing consumption, storage, and subsequent production, the re- 
lation is not always so dominant as in these picked examples; other 
factors may be of importunce; and in some cuses these other factors 
may be of even greater importince then the price or supply factor. 
The remainder of this paper will therefore be devoted lergely to a 
discussion of the other factors or elements which macy be concerned 
in each of those reletions, and « brief suggestion of the statistical 
devices availeble to tcke them into account in the analysis. 


Factors Involved in thc Relation of Price to Supply 


although ordincrily we may speck loosely of "price", when we 
start statistical analysis - or when we attempt to think clearly 
cbout the relction - we reclize thet there are multitudes of differ- 
ent prices, even for a single commodity such cs whect. If the differ- 
ent "dimcnsions" with respect to which the price of a given commodity 
may very cre cnumcrated, that will help to clarify the discussion. 
Thus prices mcey very in timo - and those are the vari..tions thet are 
usually considercd in cconomie theory. But prices may also vary in 
Space, cs between points; they may vary between different steges of 
the merketing process, as ct wholescle, retail, ctce.; and finally, 
even.at the seme time, place, amd stage of the marketing process, 
they may very between different lots of the same commodity. To be 
perfectly definite, & given price anclysis must consider the reasons 
for changes in prices with respect to any one of these dimcnsions, 
While holding constunt the othcr dimensions. Thus if one investigates 
why the price of No. 2 red winter wheat, of 11% protein content, sold 
in cerlots on the cash-grain floor ct Kansts City, changes from dey 
to day or week to weck cs it doos, he will heve c much more specific 
ond clocr-cut problom to docl with than if ho merely casks why tho 
price ‘of "whoect"™ chineos: os itedoes — for he will be /considoring 
only tho changes in price with changes in time, for < specified 
quality, plecc, and stige in merkcoting. 


o 


In discussing the relation of price to supply, the price ¢« 
the wholesale markot will usually be the one dealt with, for it is 
at thet point that the quantity in cxistence and the demands for that 
quantity crc thrown into tho clearest balance. Further, the price 
considered will be the c.vorago price over & period of such a length 
as to afford time for at least a temporary cquilibrium bctwoen the 
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supply ond demend; not longer than « crop year, in the ease of cn 
annual product like cotton or potctocs, and not such & short period, 
as an hour or «< day, to be too much influenced by temporary specula- 
tive influences, as in the central vhect m.rkots. 


In <ddition to the new crop, or current production in the cise 
of < commodity produced continuously, like oggs or livestock, carry- 
over from the previous period, and stori.ge stock of the partly munu- 
factured or processed product, such as lird or hms, may also neod 
to be considered es pert of the. availcble supply setting the price. 
The supply or prices of altern.tive or competitive products may <lso 
heve some becring on the price th:.t will be puid for a given supply, 
and so necd to be considered. ‘The gonerel level of prices will ob- 
viously affect the price. For studics which cover periods of repidly 
changing monetecry valucs, as during the inflation periods in the 
United States or in Germany, the index of price level may be the 
most importent faoctor in explaining priec changes. The particular 
index to use may frequently be « question difficult to answer; but 
the use o: some index is frequently impcrative. The prosperity of 
the consumers of the product, also, i:.:y affect prices, although for 
most agriculturel products this influence may be much smeller than 
hes frequently been assumed. Indexes of employment or of wage pay- 
ments are more likely to be truce indicitions of the prosperity of 
consumers thon more sensitive business "berometers", such as pig iron 
production or basic industrial output. For saae commoditics such as 
wool and cotton, which enter as raw metericls into industricl use, 
however, business activity as such my become of considerable im- 
portance. Besides these clements which have bean enumerated, there 
are still other factors which may affoct the price received forse 
given supply, but their influence is increasingly remote; and if the 
effect of the major factors can be measured, the relction of supply 
to price may be determined with a degree of approximation which is 
& foir approcch to the underlying reelity. 


The influence of a number of different factors operating at 

the sane time may be approximately determined by successive climina- 
tion of their effects, taking the most important fectors first; or it 
may be more exactly deterriuined by a simultancous analysis by the method 
of multiples correlation. The simpler method was the one first employ- 
ed 10/, and has given excellent results in many practiccl cases. The 
more elaborate method hes given very good results in some studies, 11/ 
but in others has failed to yicld fully satisfactory conclusions. 12/ 


10/ Holbrook Working, Factors Determining the Prico of Potatoes in St. 
Paul and Minneapolis, University of Minnesota agricultural Experi- 
ment Stetion, Technical: Bulletin 10, 192. 

11/ Hugh B. Killough, What Mekes the Price of Oats, U. S. Dept. agri. 
Bul. 1351, 1925. Mordecai Ezekicl, A Statistical Exominction of 
Factors affecting tlhe Price of Lemb, loc. cit. 

12/ G. C. Haas and Mordecai Ezekicl, Fuctors affecting the Price of 
Hoes, Us: &. Dept. weri. Bul. 1440, 1926. 
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Factors Involved in the Roletion of Price to Consumption 


The price which will influence consuliption will obviously not 
be the central norket price, but the price pcid by the consumer, at 
retcil or othervise. Only a the extent that chinges in the centre] 
merket priee ore refloctad to the consuner ean the consumption be 
expected to sho corresponding chinges. Studies of the influence of 
price upon cons uiption can thereforo be rostricted to relatively 
smell areas, tcking into account the retail prices prevailing in 
those crens cnd the loesl consumption. In thet wey the domund curve 
may be determined for tho cormiunity or area; the sun of «11 such 
curves for cll areas will give the totel deri.nd curvo. 


In addition to the rotcil price, the quentity consuned nay be 
affoeted by any one of the denand factors mentioned above, such as 
the prices of substitute or competing cormiodities or the purchasing 
power of consumers. The gencrcl level of prices ray also heve sone 
influcnec, although here it is more likely to be the index of retail 
prices than of wholescle which Will afford the best "price deflator", 


Changes in habits, custoris, or styles ney affect consulption, 
Gs lay advortising eclipc.igns, conores weather or climatic conditions, 
ee & great veriety of other factors, nly to the extent thet these 
cn be iveasured can their linportc.nee be determined cnd allowed Lore 
onetinss their influence mcy be felt, and yet be beyond the reach of 
eng statistiecl measure cricent, edopt in such goncrel and e17- 
inclusive terms as trends or eee in relationships. Where definite 
Measures of these additional factors ean be Wire their influence 
may be measured by the sens statisticel devices suggestcd previously. 


Feetors Involved in tho Relation of Pricc to Subsequent Production 


In discussing the relation of supply to price cnd of price to 
consuription, it has beon assumed thet the prices and supplies bcing 
considered were both for the sczic period. Furthertiore, the period 
considered nust be sufficicntly short so that the price rae the 
eerily port oF mt Porto esa motcarroct ue supply during the later 
pert, through new production coriing on the market. 13/ 


O-- 





ee ee tee 


13/ Where the period is not sufficiently short, ‘the relation between 
supply and price ray reflect tic supply curve instecd of the de- 
mond curve. The following pepers discuss this possibility: 





ne ere 


EK. J. Working, What do Statistical "Donend Curves" Show? 
Quart. Jour. of Econ., XLI, Feb., 1927. 

Mordecai Ezckiel, Statistical anclyses and the "Laws" of 
Peioo. 

quart. Jour. of Econ., XLI, Feb. 1928, 

Wossily Leontref, Ein Vorsuch zur statistichen 

Anclyse Von sangebot und Ne.chfrage, 

Weltivirstschaftliches archiv, 30 Bend sert t,; Juli 1oe9. 
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When the influence of price upon production is considered, how- 
ever, it is necesscry to relcte the price in one period to the production 
in a subsequent period. In the ease of annucl crops the acreage in 
one yecr my reflect prices for two or more years past. Where the 
production cycle is longer, or shorter, the length of tine concerned 
may very correspondingly. Thus for tree crops, it may be a span of 
yecrs; for hogs, one cond < half to two years; for beef ecttle, 7 to 8 
yeors; ond for horses, still longer. The lag will differ as to whether 
the nurber of livestock born is considered, or the number reaching mork- 
et, for the time of feeding is involved es well cs the period of gestc- 
tion, ond the time it tekes producers to decide to make a change. 


The price to be considered is obviously not the price which 
prevails on the centrol market, but the price received by producers. 
In addition to the price of the product, the prices that have been 
prevailing for alternative products may clso influence production, 
such as when beef producers shift to sheep, or beef and hog fermers 
shift to dairying. The prices of cost factors cre involved as well. 
Thus for hogs corn prices (in the U.S.), potato prices (in Germany), 
and feed prices (in Denmark) have been found to influence production 
quite as narkedly as hcve hog prices. Sinilarly an index of dairy 
feed prices may be used in studying chenges in milk production, or 
an index of poultry feed prices for esg production. Besides these 
purely economic factors, physical factors also mey influence acreages 
or livestock production. Thus reinfcll and temper.ture influence 
spring plentings of meny crops, and the weather at birth mey in- 
fluence the crop of lembs, pigs, etc. Hach of these possible fact- 
ors.must be considered and taken into account if the influence of 
price upon production is to be an accurate measure of the actual 
response to the price stimulus. 

Factors Involved in the Relstion of Prices at Different Stages 


in the Merketing Process, or at Different Places 


The preceding discussion has related wholesele prices at the 
centrel markets to supply; consumption to retcil prices, cond subse- 
quent production to prices paid producers. The question is still 
left open, then, cs to why the margin between wholesale prices and 
retcil prices mecy chenge from tine to time, or between wholescle and 
fern (or other producer.) «a special study is therefore needed of 
this particulcr problem. It is obvious that chenges in lebor charges, 
interest rates, matericls (such as packaging), cond similer expense 
items thet are involved in nerchandising, may cffeect to some extent 
the margin which the intermediate agencies will retain. It necd 

: 


not be assumed that such changes will be fully reflected in the margin - 


the statisticcl anelysis can deternine to what extent they are. Im 
the case of urban ncrketing agencies, chinges in the level of rents 
mney temporarily tend to be reflected in the mergin, even though ac- 
cording to econoriic theory the ccusation runs in the opposite direction. 
Besides these specific cxpense clenments, the time factor must also be 
considered. For meny staple products, a chenge in the wholesale price 
is not immediately reflected in retcil prices, and only if the higher 
(or lover) price is continued for sme tine’ will-a roteail price re- 
adjustment take ploce. The use of a fixed lag will not wholly take 
this into account, for only the general trend of the wholesale price, 
and not 811 its minor fluctuations, mcy show up sibsecuently in the 
retail price. The influence of custor tending to hold prices constant, 
or to sect price in oven units such as 5 cent intervals ney also upset 


or modify expected relationships. 





The problem of expleining changes in the margin between prices 
Sos . 
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“t different points in spece is sonewhat similcr to the ono just 
discussed, in thet chenges in oxpense iters such as labor and trens- 
portetion are involved. Inc sheer differences: in the location of 
Ssupplics may affect the pricos at differont points. Thus in conpear- 
ing potato prices in St. a end in New York City, Working found 
thet the proportion of the crop produced in the Western States and 
the size of the late crop both influenced tho nergin. 14/ 


Hectors Involved in the Relation Botween Quality and Price 


One type of price anclysis probler which is sonewhet differ- 
ent in cheracter fron those ae fons been Sees ssed hes reference to 
deternining why the price varics otutbhyeee of the sare cormodity, 


sold during tho scene ny, in oe Strmic norket, ond at the scne stage 
of tho marketing process. It is genera BLL; poncenined: of course, 

that barren a in Reece. cre reflected in differences in prices; 
but it is only recently that ott enpts have been made to me:sure the 
influence of specific differences in Quality on price. 


The fiaetors which will be involved here sre cll those 
physical characteristics of the product which may be necsures of 
qu.lity. Thus for wheat, protein content, gluten content, test 
Weight per bushel, end proportion of dockage heve cll been found to 
influence the promium or discount per bushel; for applos, size, color, 
insect injuries, ond cnount of scab: for tometoes, firmmess, size, 
color, uniformity, ond erceks; for asprogus, Lonsth of green color 
in stclk, size of stclk, and unifornity of stalks vithin the bunch; 
for cucumbers, leneth and slenderness; end so on for noany other 
vezetable Ee he 15 / for ezes interior quality, weight, color, 
cnd clecniness influence price per dozen. 16/ 


For any product, « study of this sort involves first deciding 
on the physical or echonics.l charccteristies of the cormodity which 
moy Lnflueneoe vries; vorkins. out mothods for securins gucntitative 
measures of differences in oi.ch of these factors and; then record- 
in; the price and these measures of quantity for ¢. laree enough 
nuiber of individucl transactions to provide .n accurate basis for 
the necessary statistical analysis. Fortunately, the nurbor of 

observi.ticns is not limited in this typo cf problern, cnd the levs 

of stmpling apply, so it is possible to determine the truc relations, 
even with © nutibor of vcriables involved, much more accurately cnd 
dependably than in most ceonoztic studies. 


Quality promiums -ucy depend not only on the preferences of 
the consuriers, but clso on the relctive sup ly of various qualitics 
of the product. Thus fresh eg7s do not cormend the preniur over 
ordinary Cees in sprite thot they demind’ in fall ikon they cre 


SGP Gor . he premiums paid for any particuler differcncoe. in 
(uelity “ny thensclves vary in tine; cond in c:complote study, the 
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14/ Holbrook Workin, Ir.ctors affocting the Price of Minnesota 


Potatoes, Univ. asr. Expt. Std. Tech. Bul. 29, Oct. 1925, 
15/ Weuch, Frederick V. Quality is & Deternincnt of Veretable Prices. 
Colunbin Univ. Studics in Economics cnd Public Lew. No. 312. 

Peitie hig? cel es Ltd. London, 1929, 


i6/ Benner, Claude L and Gabriel, Herry G. "Merketing of Delaware 
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influcnee of changes in the composition of the supply upon the 
quality promiums or discounts must be considered. Thus it has boon 
found that the premium pcid for large-sized peaches, and tho promium 
for certain varieties, chinges through the season with changes in the 
proportions of different sizes and vericties in the supply. 17/ 


Forecasting Prices by Anclysis Versus Forccasting by Formulac. 
The previous discyssion has developed meens by which the 
influence of different fictors upon pricos, consuription, supplics, 
and premiums may be definitcly evalucted. Little attention has 
been given to forecasting as such. It is evidont that once the 
influence of various factors upon price has been determined, prob- 
able prices can be arrived at if those factors can be forecasted. 
Thus when the probable size of crop is known from crop reports, 
the most probable price may also be judged. In eases where pro- 
ducers response to price is so definite that supplics may be fair- 
ly well forecested from past prices, and then probable prices may 
be forecasted from the prospective supplies, the whole process may 
be combined into a single equation or formulae giving the probable 
price to be expected from past and present conditions. 18/ Such 
equations have sometines given satisfactory results for a time; 
but they cannot be followed blindly and without regard’ to changing 
conditions. In practice, the most dependable forecasts have been 
secured by conbining with formel forecasting equations independent 
forecasts bascd on fundamentel analysis of the cconomic conditions 
of the type described previously. 19/ In that way the empirical 
statement given in the cquation can be logically vorified by analysis 
in cconomic terms; if any of the relations seem absurd or illogical, 
the need of further anclysis to determine the reason for the incon- 
Sistency is cvident. 


Forecasting in cconomics depends on the tendency of groups 
of people to react in similar weys to similar situatiens. They may 
not continue to react in the same way, so the forecast cannot achieve 
the exactness of physical laws; new conditions may arise or fortuitous 
circunstences any Bot the previous reactions. Within these linits, 
however, quantitative analysis of why prices, supplics, end consump- 
tion have changed as they changed provides both a firmer knowledge 
or the reclities of the situation and a bettor basis for judging 
future developments. 


xo 
Now York City Market, U. S. Dept. Agr. Tech. Bul. 115, April, 1929. 
18/ For forecasting cquetions of this type, sec Hacs, G. C. and 
Mordecai Haeckiel, Factors Affecting the Price of Hogs, U. 5S. 
Dept. Agr. Bul. 1440, 1926, pope 25 - 30, 46 - Sl. 
A. Honan, Die Prognose dor Schweinprecise, Vierteljahrshefte zur 
Konjunkturforschung Sonderheft 2 und 7 ) 
e for a comperison of actual results by the two, see Ezekiel, 
Mordecai, Iwo methods of forecasting hog prices, Jour. Amer. 
Stat. Assoce, Vol. XX11, March, 1927, p. 4. 


17/ Kentor Horry S., foctors Affecting the Price of Peaches in the 
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